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PREFACB 


1-he  d.t.  d«TeloT^u  In  thl*  report  were  collected  ««  »  by-product  of 
oontroUed  experiments  conducted  In  order  to  exelu.te  tr.lning  method. 
In  .elected  Murine  Corps  Reserve  (Ground)  tr.lning  center 

Rerort.  submitted  to  the  Office  of  N.v.1  Rese.rch  by  Intem.tlon.1 
Research  Assocl.tes.  Inc.  In  fulfillment  of  the  prlnclp.1  objective, 
of  the  project,  srs  ..  follow. i 


Report  Ii  An  Experimental  Evaluation  of  Preliminary  Mu-k.manshlp 

Training  in  the  Marine  Corps  Reserve  (Ground) 

Report  III  A  Set  of  Objective  Tests  of  Map  Reading  Ability  for 
Use  in  the  Marine  Corps  Reserve  (Ground) 

Report  Till  A  Basic  Lesson  Plan  for  the  Teaching  of  Hap  Reading 
in  the  Marine  Corps  Reserve  (Ground) 

Report  IVi  Experiments  on  the  Use  of  the  Basic  Lesson  Plans  for 
the  Teaching  of  Map  Reading  In  the  Marine  Corps 
Corps  Reserve  (Ground) 
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I.  IKTSOIWCnDi 


INTRODUCTIOII 


Tha  Purpo— 

The  pirpose  of  thl*  »tu4y  we*  to  Identify  enon^  selected  person^ 
end  performence  cherecterlstlc*  of  enlisted  nenbers  of  the  Marine 
Corps  Reserve  (Ground)  those  characteristic*  which  aret  (l)  slfnlfl- 
cantly  related  to  aarksmanshlp  with  the  .30  Cal,  Riflei  and  (2) 
detersdnants  cf  lurksmanshlp, 

A  characteristic  was  considered  significantly  related  to  marksmanship 
If  the  relationship  could  not  occur  more  than  five  times  In  one 
hundred  on  a  chance  basis  alone.  A  characteristic  was  considered  a 
determinant  of  marksmanship  if  the  characteristic  could  explain  at 
least  50  per  cant  of  the  variance  of  marksmanship,  scores. 

The  factors  which  are  determinants  of  marksmanship  may  be  relied  on 
to  predict  future  success  or  failure  In  marksmanship  anong  new  re¬ 
cruits. 


B,  The  Data 


The  following  data  were  taken  from  the  official  records  of  the  Karin* 
Corps  Reserve  (Ground)  during  January  of  1956x 

1.  Marksmanship,  measured  by  the  most  recent  qualification  score 
posted  by  the  man  on  the  ,30  Cal.  range.  In  rest  cases  the 
score  was  obtained  during  summer  camp  training  In  1955, 

2,  Military  rank. 
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U*  Education,  nB«9ur«d  In  yaara  of  school  oonpletod  at  th«  tins  of 
the  currant  anliatnant*  ^ 

5.  Intalllgenca,  raeasurad  by  the  scora  on  tha  AGCT. 

6,  Attendanca,  maasured  by  tha  parcantage  of  drills  attended  sine# 
tha  tine  of  tha  current  anllatmant*  * 

Im  Conduct,  meaaured  by  officers’  rating. 

General  Proficiency,  measured  by  officers’  rating. 

C,  The  Sanpla 

Tha  sample  consisted  of  every  mender  of  tha  Karina  Corps  Reserve 
(Ground)  in  the  New  Tork  area  for  whoa  all  of  the  data  listed  above 
were  available.  The  sample  size  was  559,  Tha  characteristics  of 
the  sample  are  given  in  Table  I  which  follows! 
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TABLS  I 


Standard 

Kaan  deriatlon 


Age  (In  years) .  21.71 

Education  ( In  years) .  ll.)9  l.Ij2 

Intelligenca  (AGCT  score)  . .  105.76  10.13 

Drill  attendance  (i  of  drills  attended),  75.3)  27,)li 

Conduct  Rating  (officers*  rating)  .  ,  ,  lj,33  ,17 

Proficiency  rating  f officers’  rating).  ,  3.96  ,59 

Marksmanship  K1  (last  qualification 

score) . 199.61i  19.9U 


Rank  (proportion  of  total  who  are  prirates)  67% 
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At$9ciM«B 
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SUMMARY  OF  RESOITS 


Six  chwactarlatics  were  found  to  be  related  to  ■aricaxanshlp.  They 
were  age,  eduction.  Intelligence,  conduct,  general  proficiency  and 
military  rarJt.  Nona  of  the  relatlonshipo  waa  large  enough  to  ex¬ 
plain  the  Tariation  in  marksmanship  scores  among  Resenrista, 

A  special  analj-sis  among  privates  and  non-coimlssioned  officers 
showad  that  background  characteristics  are  more  strongly  related 
to  marksmanship  among  privates  than  among  ron-comrlssioned  officers. 


C 
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Imltrtattomsl  Httrarei  Astoeiale* 


m,  TWI  WAIISO  iUiD  lUKOLTS  fOt  TRl  TOTAL  SDKPLB 


ImitPmmtimsl  A$fei»l0t 


m  AX4LT3I3  AND  RESULTS  FOR  THE  TOTAL  SAMPLE 


A,  7>y>  RalitlonsMp  to  Markamnahlp  of  Age,  Education,  Intelllf«TW, 
Attar.daiice,  Conduct  «nd  Qaneril  Proflclancy. * 

Tha  persoiial  charactarlatics  of  ago,  education  and  intalliganca^  and 

the  parformanca  oharactarlatica  of  attandanca*  conduct  and  ganaral 

proficiency  were  correlated  with  marksmanship  by  naans  of  tha  Pearson 

## 

Product  Moment  Correlation.  Tha  correlations  are  shown  in  ooluaa 
two  of  Table  II  which  follows.  To  test  the  significance  of  the 

### 

oorrelationSf  each  correlation  was  transformed  to  the  s  statistic 
which  is  shown  in  column  three  of  Table  II.  The  significance  of  the 
oorrelation  as  measured  by  the  z  trannformation  is  shown  in  column 
four  of  Table  II. 


Since  P.ar.k  was  s  dichotomous  attribute  and  therefc'e  rot  amenable  to  the 
correlation  analysis  used,  it  was  analyzed  by  a  dlffarant  statistic,  as 
reported  in  the  third  part  of  this  section. 

The  fonula  used  for  calculating  the  Pearson  Product  Moment  Correlation  wast 


»  Zx  I  -Z  X  Zt 

j.  - - - — - - 


nZx^  -  (Zx)^ 


NZr^  -  (ZD^ 


wheret  r 
K 
X 
I 


the  Pearson  Product  Moment  Correlation 

r;uj!\ber  of  subjects 

score  in  one  characteristic 

score  in  the  second  characteristic 


A  discussion  of  the  r  to  z  transformation  will  be  found  in  Quinn  McNemar. 
Fsc^'holo cical  Statistics,  Fourth  Printing,  New  York,  John  Wiley  and  Sons 
Inc*,,  l'^^9,  pp.  123-L. 
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The  Correletion  of  Peroor.el 
with  Markswrahlp,  the  Sip 
the  Degree  to  Which  They  Co 
Merksraenshlp  Scores,  (n  - 


md  Performance  Charactertstloe 
Ificance  of  the  Correleticne  end 
-tribute  to  the  Veriabllity  of 
559) 


Variables 

correlated 

with 

marksmanship 

A«« 

Pearson 

Product 

Nonect 

Correlations 

Transformation 

Slgnlfleanos 

of 

correlation 
(2  tailed 
test) 

Contribution 

of 

variable  to 
variation  in 
narksmans^lp 
score 

.30 

.309 

.001 

.090 

Education 

.20 

.203 

.001 

.OUO 

Intelligence 

.26 

.266 

.001 

.068 

Attendance 

.07 

.070 

.099 

.0U9 

Conduct 

.36 

.377 

.001 

.130 

Proficiency 

.20 

.203 

.001 

.OUO 

*  The  contribution  of  a  Tiriable  to  the  rariance  of  mei-ksmanehlp  Is 
found  ty  aq'jarir.g  the  correlation. 
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of  ttt^nd- 


ri¥»  of  the  six  correletlone  (ell  except  the  oorreletlon 
erce  mnd  merkamenahlp)  are  elgr-iflcwit  et  the  .'>31  lerel.  That  ie, 
th^ey  could  not  happen  acre  than  one  tine  in  1300  on  a  cnance  baale 
alone.  Thus,  theae  fire  rarlatles  -  age,  e<licatloD,  Intelligence, 
ccr.Aict  and  proficiency  -  are  aigniflcantly  related  to  earkaisanahlp. 


Sons  of  Ukrt  five,  however,  contrlhutea  very  ^  ^he  variation  In 

jLark3na-.3hlp  acorea.  Conduct,  which  contribites  the  noat  to  variation 
in  nar,  ananahlp,  only  affects  .13  or  Ui  of  the  variance.  Thua,  none 
of  the  five  variables  which  were  significantly  related  to  narksmanahlp 
waa  a  determinant  of  narkaaarJhlp, 


Another  way  to  state  this  result  la  to  say  that  five  of  the  six  varl- 
ables  are  related  to  narkaearjhi?  but  none  of  then  is  closely  enough 
rolated  to  serve  aa  a  predictor  of  narksnanship. 


E.  Combined  Relationahlp  of  Are,  £d-ucatlcr.f  Intelligence,  Attendance, 

Conduct  and  General  Proficiency  with  ?CarkS3an3nlp 

ehile  none  of  the  personal  or  perfornance  characterlatlca  was  a  de- 
terrilnant  of  markamanahip  wi»o  taken  air^y,  it  waa  hypothesized  that 
they  might  serve  aa  a  predictor  i*i3a  taken  as  a  collective  battery. 

To  test  this  possibility,  a  Hiltlple  correlation  between  the  six 
characteristics  and  marksmanahi?  was  calculated  by  means  of  tha 
loolittle  Xethod.*  Table  III  shows  th^  Pearson  Product  Moment 
Correlations  used  to  calculate  the  Jhultlple  Correlations, 


:bid.. 


pp.  157-160. 
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TABLE  in 


The  Correittlon  Matrix  Used  in  Calculatlni;  the  Hiltlpl* 
Correlation  of  Ago,  Education,  Ir.telllgenge,  Attendance, 
Conduct  and  Proficiency  with  Haricananahlp 


Edu-  Intelll- 

Attend¬ 

Con¬ 

Profi¬ 

Marks¬ 

Age  cation  genes 

ance 

duct 

ciency 

manship 

Age  .13  *08 

.10 

.I18 

.li6 

.30 

Education  .U6 

.06 

.2U 

,11 

.20 

Intelligence 

.18 

.18 

,17 

.26 

Attendance 

.11 

.13 

.07 

Conduct 

.50 

.36 

Proficiency 

.20 

The  multiple  correlation  was  .UI4,  and  significant  at 

the  .001 

•«« 

level. 

But  the  multiple  correlation  only  explains  ,19lj  or  19.W  of  the 
variation  In  marksmanship  scores.****  Hence  the  battery  of  fix  Items 
was  not  a  dotorr.iraiit  of  marksmanship.  In  fact,  the  battery  of 
characteristics  Is  related  to  marksmanship  only  a  little  more  closely 
than  conduct,  the  single  characteristic  with  che  highest  cor— latlon. 


Each  coll  entry  la  the  Product  Moment  Correlation  based  on  559  cases. 

Ordinarily  a  higher  correlation  than  .16  would  bo  expected  between 
Intolll(;»nco  and  Education,  but  a  large  part  of  the  sample  have  not 
yet  completed  their  education.  This  makes  the  correlation  lower 
than  it  would  be  in  an  older  population. 

Toe  significance  of  the  Multiple  correlation  was  estimated  by  Fomula 
7a,  Ibid. ,  p.  160 

The  contribution  which  a  battery  of  items  makes  to  the  variance  of 
another  item  la  estimated  by  squaring  the  multiple  correlation. 
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Ifl  th«  niiltlpl*  Is  the  msxlJiMa  corrslstlon  that  can  b# 

obtalnad  from  thas#  six  charactsrlstlcs  with  marksmanalp.  It  may 
safely  be  concluded  that  these  variables  singly  or  In  any  oonblna- 
tlon  are  not  detemlnants  of  narksaianshlp* 


,  Rank  and  Marksmanship 

Rank  was  dichotomized  Into  private  (prlvaU  first  class  and  private) 
and  non-commissioned  officer  (corporal  and  sergeant.)  A  correla¬ 
tion  ratio*  of  rank  and  marksmanship  was  then  calculated.  The  value 
of  the  correlation  ratio  was  ,36.  This  correlation  ratio  Is  signifi¬ 
cant  at  better  than  the  .01  level,  which  means  that  this  correlation 
ratio  could  occur  leas  than  one  time  In  one  hundred  on  a  chance  basis, 
alone.**  Ti.us,  it  may  be  inferred  that  rank  is  significantly  related 
to  marksmanship.  The  basic  parameters  used  in  calculating  the  corre¬ 
lation  ratio  are  given  In  Table  IT. 


For  the  method  used  in  calculating-  the  correlation  ratio  and  a 
discussion  of  this  statistic  see  C.  C.  Peters  and  W.  R.  Van  Voorh^, 
Statistical  Procedures  and  pielr  Mathematical  Bases,  First  Edition, 
New  i'ork,licai-aw-Hill  Book  Company,  Inc.,  19U0,  pp,  319-21i. 

32!i-5 


Ibid.,  pp. 
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TABLS  IV 


The  Means  and  7ariancea  Used  In  Caleulatlnf  the 
Correlation  Retlo  of  Eenk  With  Marksmanship 


Privates 

Non-Coa- 

micslcned 

Officers 

Total 

Sample 

Nunber  of  Cases  ...... 

373 

186 

559 

Average  Marksmanship  score. 

195.37 

208.31 

199.®* 

Variance  of  the  Marks¬ 
manship  Scores  ...... 

lJJi.37 

172.92 

397.60 

A  correlation  ratio  of  .36  means  that  rank  contributes  onljr  *13  or 
I3I  to  the  variation  in  marksmanship  scores.  Thus  rank  could  not  bo 
considered  a  determinant  of  marksmanship. 


Conclusion 


Ago,  education,  Intelligence,  conduct,  performance  and  rank  are  all 
significantly  related  to  marksmanship.  None  of  the*  contributes  50f 
to  the  variation  in  marksmanship  scores.  As  a  result,  none  of  thea 
is  considered  a  determinant  of  mardcsmanshlp. 
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i  SPECIiL  ANALTSIS  TOR  NOK-OOKKISSIONn)  OFTIRS  AKD  PRITAm 


During  th«  course  of  the  regular  enalysle,  correlations  of  each  of  age, 
education,  Intelligence,  attendance,  conduct  and  general  proficiency  with 
markemanahlp  were  calculated  for  privates  ai>l  for  non-oomadesloned 
officers  separately,  These  correlatlorj  are  shown  in  Table  T» 


TABLE  7 


The  Pearson  Product  Moment  Correlations  of  Age,  Education, 
Intelligence,  Attendance,  Conduct  and  General  Proficiency 
With  Marksmanship  Among  Privates  and  Among  Son-Coimiasloned 
Officers 


Pearson 

Product  Mos»nt  Correlation 

Variable 

correlated 

with 

marksmanship 

Among 

Privates 

Among  Non* 
connleaioned 
Offlcert 

Ag« 

.16 

.10 

Education 

.13 

.09 

Intelligence 

.29 

.08 

Attendance 

.05 

.10 

Conduct 

.17 

.2lt 

Proficiency 

.08 

.25 

It  was  observed  that  the  correlatiorj  of  each  of  the  three  personal 
characteristics,  age,  education  and  Intelligence  with  marksmanship  were 
higher  among  privates  than  among  non-oonalssloned  officers,  while  the 
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eorrelitlona  of  each  of  the  three  perfomence  cherecterletlca,  ettendenoe, 
conduct  Kid  proficiency  were  higher  K»n«  non-oomdeeloned  officer*  then 
Kung  privetea* 

To  test  thla  obaervatlon,  multiple  correlatlona  of  the  three  personal 
characteristics  with  marksmanship  and  the  three  performance  characterU- 
tics  with  markamanshlp  were  calculated  separately  for  prlwatea  and  for 
non-oommlssloned  officers. 

The  oorrolatlon  natrijc  used  for  calculating  each  cf  the  four  mltiple 
correlations  la  giren  In  Table  VI. 

The  multiple  correlation  of  the  three  personal  characteristics  with 
marksmanship  was  .33  for  privates  and  .15  for  non-oommlssloned  officers. 
The  difference  of  .13  between  these  correlations  is  significant  at  the 
.021  level.  Thus  It  may  be  concluded  that  personal  characteristics  are 
rrre  strongly  related  to  marksmanship  among  prlvaUs  than  among  non- 
comlssloned  officers. 

The  niltirle  correlation  of  the  three  performance  characteristics  with 
marksmanship  was  .27  .~ng  non-commissioned  officers  while  smong 
privates  It  was  ,lU. 


i 


[ 
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TABLE  71 


The  Correlation  Matrices  Used  In  Calculating  the  Multlpl* 
Correlation  of  Background  Characteristic!  and  Karksnan-  • 
ship  and  Perforiaance  Characteristics  and  MarksMnahlp  for 
PrlTStes  (n-)73)  and  for  Non-Conralssloned  Officers  (n-l86) 


§ 

• 

i 

• 

%4 

a 

I 

4 

Pi 

o 

O 

1 

o 

11 

o 

o 

• 

c 

5 

II 

Aga 

-.11 

-.oB 

.10 

Attendance 

.17 

.30 

.10 

Non-Co  !»• 
missioned 

Education 

.52 

.09 

Conduct 

.67 

.2li 

Officers 

Intelligence 

.08 

Gen,  Prof. 

.25 

Age 

.05 

.06 

.16 

Attendance 

.06 

.07 

.05 

Privates 

Education 

.hi 

.18 

Conduct 

.3$ 

.17 

Intelligence 

.29 

Gen.  Prof. 

CO 

o 

• 

The  difference  of  ,13  between  these  la  significant  at  the  .061  lerel. 
Thus,  while  the  relationship  Is  larger  among  non-commissioned  officers, 
it  dbes  not  reach  the  ,0$  level  which  was  used  in  this  atu^y. 


To  sun  up,  personal  characteristics  of  age,  education  and  Ir.telllgenos 
are  m>re  strongly  related  to  marksmanship  arvong  privates  than  among  non¬ 
commissioned  officers. 
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This  my  b«  •xplainad  by  th*  dlffaranoM  In  Mount  of  nllltary  tralnlnct 
tha  narkamanahlp  of  prlrataa,  who  hava  had  vary  llttla  nllltary  training, 
will  ba  nora  affected  by  thatr  capacltlaa  and  aaq^rlanca  —  In  partiea- 
Itr  the  ability  to  learn  quickly  —  than  will  the  non-conniasionad  officers, 
who  hare  had  nora  mllltaiy  training.  In  other  words,  tha  effect  of  general 
capacities  and  experience  on  Barkamanahlp  la  decreased  aa  nllltary  traln> 
Ing  is  increased. 
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